Insertion sequences (IS) are small genetic elements, typically containing 1 to 2 kbp, able to integrate into numerous sites within genomes via transposition, a pathway independent of homologous recombination. IS elements mediate various molecular and genetic events, including gene activation, disruption, deletion, rearrangement, recombination, and transfer (for a review, see reference 6). Two IS in Acinetobacter spp. have been recently described. The first, IS1236, belongs to the IS3 family and was found because it generated, by transposition, null mutations preventing metabolism of p-hydroxybenzoate via protocatechuate in A. calcoaceticus (7) . The second, IS17, is a member of the IS903 family responsible for insertion inactivation of the aminoglycoside resistance gene aac(6Ј)-Ig in A. haemolyticus (19) .
The aac(6Ј)-Ij gene mediates intrinsic aminoglycoside resistance in Acinetobacter sp. 13 (12) . In this report, we describe the aminoglycoside susceptible strain BM2716 of Acinetobacter sp. 13 and activation of its aac(6Ј)-Ij silent gene by transposition of a novel insertion sequence belonging to the IS30 family.
Identification of BM2716. Identification of strain BM2716 at the genus level was confirmed by the transformation assay (11) . Biochemical tests, including carbohydrate assimilation, indicated that this strain belonged to Acinetobacter sp. 13 (2) . Furthermore, the aac(6Ј)-Ij gene specific for this species was detected by dot blot hybridization with an intragenic probe as described previously (12) (data not shown).
Aminoglycoside resistance of BM2716 and BM2716-1. Despite the presence of the aminoglycoside resistance gene aac (6Ј)-Ij, BM2716 was susceptible to aminoglycoside antibiotics. Extracts of this strain were devoid of aminoglycoside acetyltransferase activity, as tested by the phosphocellulose paperbinding technique (9) (data not shown). Resistant clones were obtained at frequencies of 4 ϫ 10 Ϫ9 by selection on MuellerHinton agar containing 10 g of tobramycin per ml and were screened by disk diffusion assay for resistance to other aminoglycosides. Among the 30 mutants tested, all but one, designated BM2716-1, were resistant to all aminoglycosides. Analysis by the paper-binding assay of crude extracts from five of these mutants did not detect any aminoglycoside acetyltransferase activity. Thus, the resistance possibly resulted from an impaired uptake of the drug. Strain BM2716-1 was less susceptible to the substrates of the AAC(6Ј)-I enzyme (amikacin, tobramycin, and 2Ј-N-ethylnetilmicin) than to the aminoglycosides that are not modified by the enzyme (gentamicin and 6Ј-N-ethylnetilmicin); the MICs of amikacin, gentamicin, netilmicin, and tobramycin were 2, 1, 1, and 2 g/ml, respectively, for BM2716 and 8, 1, 8, and 16 g/ml, respectively, for BM2716-1. As expected, BM2716-1 produced an AAC(6Ј)-I activity as detected by the paper-binding assay (data not shown).
Characterization of aac(6)-Ij-like genes of BM2716 and BM2716-1. Primers A, 5Ј-CTCTCGGACCCATGCAGT-3Ј, and B, 5Ј-GATGTTAAATTTAGCTT-3Ј, spanning the aac(6Ј)-Ij gene of BM2689 (12) amplified 769-and 1,846-bp fragments of BM2716 and BM2716-1 DNA, respectively. The amplification products were cloned into pUC19 linearized by SmaI (19) , and the resulting plasmids, pAT677 and pAT678, conferred aminoglycoside resistance to Escherichia coli JM83 by production of an AAC(6Ј)-I enzyme (data not shown). The sequencing of the aac(6Ј)-Ij genes of BM2716 and BM2716-1 was performed on two clones obtained from independent amplifications. Double-stranded DNA sequencing by the dideoxynucleotide chain terminator technique (20) was carried out with synthetic oligonucleotides. DNA fragments were resolved by electrophoresis on 8% polyacrylamide gels containing 8 M urea. These sequences were identical and differed from that of aac(6Ј)-Ij of BM2689 by 11 base substitutions that resulted in four amino acid changes (Glu to Gln at position 32 [Glu323Gln], Arg353 Gln, Val973Ile, and Ile1103Thr). Thus, aac(6Ј)-Ij of BM2716 and BM2716-1 encoded an enzyme that was functional, although the gene did not confer resistance to BM2716.
Characterization of IS18. The identity between the regions upstream from aac(6Ј)-I of BM2716 and BM2716-1 was interrupted 42 bp from each gene's initiation codon due to a 1,074-bp insertion (Fig. 1 ). This sequence, designated IS18, displayed similarity (50 to 55% identity) to elements belonging to the IS30 family: ISAS2 of Aeromonas salmonicida (8) , IS4351 of Bacteroides fragilis (18) , IS30 of Escherichia hermannii (4), IS6770 of Enterococcus faecalis (21) , and IS1086 of Alcaligenes eutrophus (5). IS18 was delineated by imperfect inverted repeats (IR) (20 out of 26 bp) and generated a direct 3-bp duplication of target DNA at the insertion site. A search for stop codons in the three reading frames in each DNA strand identified a large open reading frame (ORF) located between the TAG and TGA codons at coordinates 73 and 1,005, respectively. A putative ribosome-binding sequence was located 7 bp upstream from the translation start codon ATG at position 145. The deduced amino acid sequence of the coding sequence displayed 42.1, 41.1, 37.2, 36.9, and 30% identity with the putative transposases of ISAS2, IS4551, IS30, IS1086, and IS6770, respectively. Analysis of the upstream region showed a potential Ϫ35 promoter sequence at positions 80 to 85. A 12-bp IR sequence overlapping the putative Ϫ35 hexamer (Fig. 1 ) could function as a regulator for the transposase gene. The insertion of IS18 in BM2716-1 generated a potential promoter sequence consisting of a Ϫ35 (TTGCCG [positions 1,097 to 1,102]) motif located within the IS and a Ϫ10 (TAAAAT) motif adjacent to the site of insertion. The Ϫ35 and Ϫ10 elements of this putative hybrid promoter were separated by 17 nucleotides, the optimum spacing for promoter function (1). Transposable genetic elements as a source of transcription have been reported previously (6) . With certain insertion sequences such as IS10, the activation is caused by a promoter located within the element and directed outward into the adjacent gene (3) whereas other elements such as IS1 (17) and on media containing either ampicillin, gentamicin, or tobramycin to screen for loss of the resistance markers of pAT678. Plasmid DNA of a clone susceptible to ampicillin and tobramycin but resistant to gentamicin, likely the result of intramolecular recombination between the two IS18 copies of the cointegrate in a Rec ϩ host, was digested by HaeIII, ligated with T4 DNA ligase, and used as a target for inverted PCR (IPCR) (22) with primers E, 5Ј-CTCTATATCCACGTTGC C-3Ј (positions 304 to 287), and F, 5Ј-TAATCCGTCAATAT CTGCCAAA-3Ј (positions 944 to 965), directed outward (numbering refers to the sequence in Fig. 1 ). The IPCR product was purified (Sephaglass BandPrep kit; Pharmacia, St. Quentin-enYvelines, France), cloned in pUC19, linearized by SmaI, and sequenced by the dideoxynucleotide terminator technique (20) . Sequence determination of the amplification product indicated that integration of IS18 into pOX38Gm had occurred 112 bp upstream from ORF 95 (13) (Fig. 2) . These results indicated that IS18 can transpose in E. coli. Insertion of IS18 into pOX38Gm generated a 3-bp target duplication, as in BM2716-1, and the duplicated nucleotides had different base contents, reflecting the new target site. Three-base-pair duplications of target DNA have also been observed with related elements ISAS2, IS4551, and IS1086, whereas IS30 generates 2-bp duplications. Interestingly, in a second IPCR experiment, we obtained an additional 435-bp fragment, which corresponded to the two ends of IS18 separated by 2 bp (GT). This observation strongly suggests that transposition of IS18 involves an (IS) 2 dimer intermediate as has been shown for IS30 (16) . The (IS30) 2 structure results from site-specific dimerization and contains two copies of the element that are joined such that the extremities are separated by 2 bp or, occasionally, by 1 or 3 bp (16) . The GϩC content of IS18 was 39.7%, similar to that of the Acinetobacter genus, whereas the GϩC compositions of IS30, IS1086, and IS4551 were 46, 65, and 43%, respectively. These results suggest that the elements have diverged from a common ancestor to adjust to the relative abundance of tRNA in their respective hosts.
Distribution of IS18. The distribution of IS18 among clinical isolates of Acinetobacter was examined by PCR using primers C, 5Ј-ACCCAACTTTCTCAA-3Ј (positions 157 to 171), and D, 5Ј-TGTCACACTATAAGCA-3Ј (positions 825 to 809), internal to the element. A 668-bp fragment was detected in 6 out of 29 strains of Acinetobacter sp. 13 but not in 10 strains each of A. baumannii and A. haemolyticus (data not shown). These results suggest that IS18 is not widely spread among these Acinetobacter genospecies.
Conclusions. Acinetobacter sp. 13 strain BM2716 is an aminoglycoside-susceptible strain which harbors a silent aac(6Ј)-Ij gene encoding a functional AAC(6Ј)-I enzyme. Transposition of an indigenous copy of IS18 into this strain created a putative hybrid promoter which could promote expression of the gene. IS18 is a member of the IS30 family, which is active in E. coli.
Nucleotide sequence accession number. The nucleotide sequence of IS18 has been deposited in the GenBank data library under accession no. AF043676.
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